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bution to the National Foresta until September 8, 
when they were terminated because of the general rains 
which set in over the State on that day and night, 
making the warnings no longer necessary. 

were sent to the forest super- 

clusive, for use of the National Forest in that vicinity; 
and to the State forester a t  St. Paul, Minn., beginning 
with September 29 for distribution to the State forests 
under his su ervision. 

month of Se tember generap frost warnings were not 
necessary. &ey were, however, sent to the north- 
western States on several days where the temperature 
was low as compared with other portions of the Chicago 

. District. These warning swere, as a rule, fully verified. 
While the temperat-ure in the Wisconsin cranberry- 

marsh re on was considerably above the normal during 
most of t f e month, nevertheless frost warnings were nec- 

on several dates. By the end of the month the 
been harvested in practically all the marshes 

the usual credit to the Weather 
which made it ossible for t,hem 

to flood their properties in advance of a1 critical teni era- 
tures. As a consequence there was no loss su erecl 
through fr0st.s. 

Several letters have been received from the growers 
testifying as to the value of the warnings and extra& 
.are 8 C. L. Lewis, manager of the Badger Cranberry Co., 
Beaver Brook, Wis., writes as follows: 

I have just completed my harvest for 1921 and am glad to report 
that I have now under cover a very nice crop which will amount to 
about 1,800 barrels, with a very good price in prospect. Mr. Crdtun 
is also through and we will not need further frost warnings this eemon. 

I will take this occasion to thank you for the valuable service thnt 
you have rendered us durin.5 the season just passed, and I hope that 
you may favor us with a vislt duriqz the cormng year 80 that we map 
show you how we havo p r o v e d  &nce you were laet here. 
Mr. Alexander E. Grimshaw, of Mather, Wis., sends the 

following contribution : 
These warning are distributed aa soon aa received by meilns of telc- 

phone mvice and are sent over the several lines whereon the marehe8 
are situated. "he value of this service can not be overestimated. 
Many times in event of sudden changes and severe frosts these warn- 
inga have been the means of aaving the cro s and have resulted in 
the aavinge of thouaands of dollars. It  woi& he looked upon ZIP a 
great calamity to all growers of cranberries Rhoold the service be die- 
continued.--& J. Coz. 

Fire-weather warnin 
visor at Cass Lake, 8 inn., from September 7 to 9, in- 

Because o P the unseasonabl warm weather during the 

w P 

ven from two of these. 

. 

NEW ORLEANS FORECAST DISTRICT. 

The weather was free from damaging winds on the 
Texas and Louisiana 
'Neither storm warnings nor frost 
required, but a 
Mexico, was issued.on 
tion with a moderate 
' jnsttfied.: . 

-The feature of the month was the tmrent.ia1 rainfall in 
central and southwestern Texas on the 8th-lOt.h, due to 
the tropical ,disturbance which assed Tampico on t.he 

a mass of warm, moist air to move with more than normal 
velocity against the abrupt elevations of central Tcsas. 
Forecasts of precipitation, based on t,he movement, of the 
disturbance, were made for south Texas on the 7th, 8th, 
and 9th. 

In  eneral, the conditions were unfavorable for ex- 
tende d forecasts for the benefit of harvest.ing and other 
interests, but on the 21st a forecast of fair weat-her in 

7th, movin north-northwestwar B from the southwestwn 
portion of t B e Gulf up the Rio Grande Valley and causing 

Oklahoma for the following 60 hours was issued. Fair 
we.at,her prevailed as forecast.-R. A. Dyke. 

DENVER FORECAST DISTRICT. 

An unusual number of LOWS advanced- across t,his dis- 
t.rict from California or t,he southwestern portion of the 
Rocky Mountmain Plnt.en.u, while, wit,h one exception, 
nll of the HIGHS t.hnt uffected t,he weather conditions in 
t,he southern Rocky Mount.nin States n.pproached from 
the coasts of n'ashington. Oregon, or northern California. 
Genernlly light., scntt,ered showers occurred in ortions 

on the 15th and leth, t,he 17th and 18th. and the 23d 
and 24th. More general rnins set in oyer Arizona on the 
night of t.he 39t.h.-30t.h rmd cstentled nort,heastward to 
sout,liern .t!t.nh and western Colorado by October 1, wit.h 
escessive nmount.s in west,ern Arizona. 

Forecasts of frosts were issued for the higher elentions, 
ns follows: On tlie 3c1, for Utah and northern A4rizona; 
.!tdi, southern Utah and nort.hern hizona;  8th, northern 
Arizonn : 1 Oth, Colorado, New Mexico, northern Arizona 
nnd Vtah: l%h, Utah: 13t.h. Colorado and Utah; 20th 
C'olorn.do, nort.hern New Mesico, nort.hern Arizona, and 
southrrn ['tali: 21st., nort.hern New Mesico, northern 
Arizona and LTt.ah : %Mi, nort,liern New Mexico, northern 
Arizunn antl rt.ah. Rwnings of frost,s at  all elevations 
in csstern C!cdorntlo were issuer1 on the 11th; in northern 
ant1 wst,ern P t d i  on the loth and 20th; the western 
vnlleys of Coloratlo on the 31st and 3Gth, and for the entire 
St.at.e of Colorado on t.he 39th. ForecRsts of freezing 
tcnipcrnt,ures in thc niount.nins of Colorado were made on 
the Gth, Sth, loth, 17th, and 36th, and at  all elevations 
in est,reine north-central Colorado on the 29th. 

These ivarnings were just,ified by the occiirrence of 
frosts? or hr t,enipcrat.ures at  which frosts might be es- 
pected in those sect.ions. escept on t.he 1lt.h in nort,hern 
northcrn Yew Mexico, Arizona, arid Ptah, on the 14th 
in I;t.di, ani1 in enstcrn Colorado on the 13th. In  the 
instmcc Inst ntmetl, when frost, was expected at  all cle- 
vations in t,hr scction spccifiecl, the mea of high pressure 
ndymccd c.:ist.wc-rvd mnrc rapidly t.han was indicated at, 
t.hc time the wnrning was issued. 

Liaht frost that. was not, forecast occurred a t  Fla taff 
on tRe 8t.h and a.t Gallup on the 24t.h. A heavt gost, 
nlso without warnin-, was reported from Salt La e City 
on the 20th, althougyi the minimum temperature at  that 
station was 42'. 

In a special forecast tha.t was issued for the Gunnison 
antl Uncomphngre fruit \ -~l le~-s  on the %th, temperatures 
ncnr freezing were predicted for t.he followin- night. 
The thermometer readings on the morning of h e  21st 
ranged from 3s' to 3.1'. ii forecast of temperatures 
about freezin was also issued for the same valleys on 

ranged from 29' t.o 35'. The damage in both instances 
tipp~ars to have been confined to tender vegekat,iou.- 
J .  Jf. Shcricr. 

FUN FRANCISCO FORECAST DISTRICT'? !'.' 

The mnnth opened d h  a period. of unsettled and 
showery w-rather covering t,he first two days in California 
and t.lie sout,liern Plateau and the first eight days in west- 
ern Washington. On t,he lSth n storm from the north 
Pacific passed inland far enough south to give the first 
general rnin oyer t,he north Pa.cific States. There was a 
showery period over nort,hern California on the 17th, lSth, 
rind 19th and again on the 35th. Ample warnings were 
issued t.o fruit and raisin driers and no dama e resulted. 
On the 30t.h a storm of tlie Sonora type caused % eavy rains 

of t.he district, from t,he Ist, to t,he 3d, t,he l l tvh t.0 t J: e 13th, 

e 

t,hc 39t,h, anr f t.he readings on tlie morning of t,he 30th 

. .  

. .  
. 
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CSmerOn .............. 11.K 
Maverick .................... 
Kinmy ..................... 
Webb ................. 0.20 
Cameron .............. 0.42 
Hidalgo ............... 0.42 
Stam ........................ 
Cameron .............. 0.92 

MONTHLY WEATHER REVIEW . 

I 
0.68 1.18 ............ 
0.07 0.05 ............ 
0.28 .................. 
6.00 .................. 
0.27 2.14 ............ 
0.12 .................. 
0.15 .................. 
0.13 0.78 ............ 

in southern California. which probabl did considerable 

storm moved rapidly north from the Gulf of California and 
rain had begun in the extreme south before warnings were 
issued . 

A warm wave covered California from the 25th to the 
29th and on the 26th a t  San Luis Obis o the record for 

%lost warnings were issued on the 10th. 12th. 13th 
16th. and 20th in the Plateau region. and by the close 01 
the month most of the stations in that section had either 
reported killing frosts or asked that frost warnings cease 
for the season . 

Storm warnings were issued as follows: On the 20th. 
southwest warnings. mouth of Columbia River and Wash- 
ington stations; 23d and 25th. southwest warnings a t  all 
Oregon and Washin ton st.ations; 27th. southwest warn- 

stat.ions; 2St.h. northwest warnings at Eureka. Mendo- 
cino. and Fort Bmgg . Advisory warnings were sent to 
all Washingt.on and Oregon strations on the 23d; and 
small craft warnings were ordered a t  Eureka. Mendocino. 
atid Fort . Bmgg on the 2Sth . 

The following rtiin warnings were issued for the benefit 
of fruit driers: 1st. northern California; 3d. central coast 
and San Francisco Bay sections; 13th. San Francisco Bay 
section and Sacramento Valley; 17th. northern Califor- 
nia. and 30th. California.-G. 

damage to drying fruit and beans in t % a t  section . This 

hi h temperature in September was bro R en . 

ings a t  the month o B the Columbia River and Washington 

. Willson . 
627-Y/  Cy33 RIVERS AND FLOODS . 

BY H . c . FRANKENFIELD. mteo&gist . 
THE TEXQS FLOODS . 

Torrential rains on September 9 and 10 caused general 
floods in the rivers of central and southern Texas . Over 
the drainage area of the San Antonio River. and thence 
northeastward through Williamson and Milan Counties 
into Bell County. the rain was excessive in amount and 
ap arently unprecedented in rate of fnll . 

!he rains were caused bv a storm of tropical character 
that apparently moved inland. and to the north-north- 
eastward. south of Tampico. Mexico. on September 7 . 
Barometric evidence as to its movement subsequent to 
September 7 is lacking . but the times of beginning of 
heavy rains. as noted in the next paragraph. indicate the 
progression northeastward of an atmospheric disturb- 

' ance the nature of which can not be definitely stated . 
At 8 a m., September 8. a 24-hour rainfall of 6 inches 
was reported at Laredo. Webb County. Tex., on the Rio 
Grande . At 8 a . m., Se tember 9. 4.05 inches was re- 

of Laredo; and at 8 a . m., September 9. 5.70 inches a t  
Hondo. Medina Country. about 85 miles north of Encinal . 
These rains indicated a slow yet apparent1 steady north- 
ward movement of . the excessive rain . T i e  floods in the 
h g e r  rivers were not severe except over the middle and 
lower Brnzos drain e areas . ... 

all available places of observation . Some of the reports 
in the San Antonio district were not official. and a t  13 of 
the stations improvised gages. such as cans a.nd barrels. 
were used . These latter were afterwards visited and the 
measurements carefully checked . This table was pre- 

ared by Mr . B . Bunnemeyer. in char e of the Weather 
bureau office a t  Houston. !t'ex . The &ta for the out1 
ing points near San Antonio are not included in Table 3: 
but are shown in the table immediately following . 
Their positions may be identified by the corredponding 
numbers on the chart accompanying the San Antonio 
report . 

ported at Encinal. La SJ P e County. about 40 miles north 

The following tab P e shows the amount of rainfall' from 

(See p . 495. this REVIEW-.) 

nlc Wells .............. 
Dilley .................. 
ISncind ................ 
Georce West ........... 
Rondo ................. 
La Prgor ............... 
Mathi 3. ................ 
Ifontell ................ 
P-11 ................ 
Rossril le ............... 
Wiltzett ............... Fabinal ................. 

TABLE 1.-Rainfall reporlsd 8eptSnrber 7 Lo 12. 2922. aman@ 
drainage b a . w  . 

1 . RIO GRANDE DB-AGE . 
. .  

I Dimmlt .............. .i ...... 
Frio .......................... 
1.8 Yalle ............... !. ..... 
Lire Oak ............. ! 0.22 
Medlna ............ ....I.. .... 
Zavalla ................ I ...... 
Fan Patrieio ........... ! 1.53 
Uvalde ................ 0.08 
Frio ................... T . 
Atnscora .............. 0.02 

Li\'e Oak ................... Uvaldo ................ i 0.11 

1 

............ I Hrownsville 
Eaxle Pass ............. 
Fort Clark ............. 

0.B 
T . 

0.06 
2.15 

0.80 
1.81 
0.59 
1.35 
0.13 
0.19 
1.37 

...... 

................. I Laredo 
Harlincen .............. 

1.30 
1.62 
4.05 
5.&5 
0.65 
0.02 
0.24 

1.47 
1.16 
1.38 
5.45 

..... 

Mimion ................. 
Hio Grande ............ 
Snn nenito ............. 

0.02 
1.81 

0.10 
5.70 

. T . 
...... 

...... 
' 
' 

~~ 

...... ...... ............ ...... ...... 
0.m 

0.04 

T . 
............ 
............ 
............ ............ 

zm 
e . ZI 0.12 

6.10 
283 
0.54 
0.16 
1. s) 

. 
noerne ................. / Kendall ............... /. ... ..I o . B 
Golisd _ .....__...___._. Golisd ...._........... 0.56 I 0.49 
Kames City -.. .......... Kames ............... - 1  ......I 0.44 
Rnngc ...................... do ....................... ! 0 . [u 
Pan Antonio ._ ....._.._ Bexar ._._ ....._....._. 1 ......I 0.54 ! I  

. . . . . .  ___ 
2 . NUECES DRAINAGE . 

.-- 

6.45 0 . 04 ...... A n  
2.20 0.03 0.36 3.64 
4.51 ............ 4 .I 
2.65 ........ - ... 3.40 
6.84 T ....... 1.38 

~~ 

Blanc0 ................. 
Cuero .................. 
Gonzales ............... 
Tierrrille ............... 
I. i i h c  ................. 
N e e  Rmiiiifels ......... 
Pan hfarros ............. 
Victoria ................ 

Blanc0 ................ 0.18 0.15 1.72 5.110 ...... 
De Wltt ............... 0.22 1.37 0.46 ............ 
Gonzales .................... 0.12 1.63 1.24 ...... 
Ken .................. 0.02 0.01 0.26 2.87 0.04 
Caldwell .................... 0.W 1.50 0.90 ...... 
Coml ....................... 0.18 9.38 ............ 
HWS ......................... 2.00 6.00 1.50 ...... 
Vicioria 0.75 0.65 1.02 ............... ............ I 1  

I I .............. ijraroria ................ Brnroria 

.......... ................ 
............. ........... T . 10.06 0.70 

Rwnham Washin @ton 
Clmcron j Milam 
Colkpe Station Brarm T 0.22 1.12 
Coppers Cow Coryell 1.07 
c..ateavi)le ~ ..d 0. .I 
Georgetown Williams on 
Hamilton ............... Hamilton .................... ..................... .. Hcnipstesd ' Waller .1.6 -6:::' .............. .............. ...... Lampmr ! Llwlpasa~ 91.50 0.03 
~arasoba ............... Grimes ....................... 0.55 ...... 
Ro!cnherR .............. j Fort Rend ............ 0.40 2.00 1.22 
.c'csly .................... Allstlu .............. . 9p5 .q 50 0.93 
Soiiicr\'ilIt. .............. nurleaon ........................... 0.30 
Sricarland .............. / Fort Bend ............ 0.25 1.911 0.18 

0:ZS 16.11 

\'allcg Junction ......... Robertson .......................... 8% 

............... ........... ............... ................. 
........... .............. ... ..................... ............ 

............. 

'ktylor ........ .....,.. : I  \Villiamson ........... 0.04 
TpNple: ............. ..I hell ................... 0.01 1 .... .': 0.36 . I I .. 

1.e4 
3.43 
4 1 1  

6.35 
0.64 
3.511 
0.71 
1.89 
1.81 
.l . lla 
A89 

e: 31 

0.34 8.14 ...... 288 ...... 14.81 ....... 1.41 ...... 3.w ...... 1.00 
1.43 16.19 

0.00 
0.00 1.J) am LSB ...... 1.98 ....... 8.09 ....... 1.48 ...... a d  ...... 265 
0.18 24.48 
2.55 l L 9 i  

....... 

$84 .. .?+7 
. . . .  

. 

. 

4 . GUADALUPE DRAINAGE . 

0.13 
0 . !a 

12.45 
0.07 
2 . ST, 
1.00 

13.00 

0.06 
1.10 
0.53 

0.50 
0.27 
7.87 
ROO 
200 

...... 

..... ..... 

1.80 
4.90 
1.12 

0.81 
2.95 
2.63 

1.76 - 2.20 

ass 
0.20 
a m  

1.12 

2.00 
0.72 

0.98 

7.85 
205 
299 
8.40 
3.48 
9.66 

2.43 
11.m 

. 
I 

1.235 aw.1 ..... 
0.08 3.66 ...... 
0.13 0.08 0.08 

1.46 T ....... 
1.50 ............ 
0.10 ............ 
T ............. 

0.78 1o.m ...... 
1.151 ............ 
1 . n  ............ 

0.18 ............ 
3.40 I 0.80 ...... :. . 

1.01 0.42 ...... 
0.051 ............ 
1.72 0.05 0.25 

. . . . .  - ... 
5 . COLORADO DRAINAGE . 

-.- 
, , , I ,  I- 

_- 

0.2410.74 0.11 I 

Austin. ................ 
Fairland ............... 
1.8 Grnn.cc ............. 
Llano .................. 
3larhle Falls ........... 
3iorrin Ranch .......... 
Picm .................. 
Smithrille .............. 

~ O ~ l i N ~ ~ l l ~  .............. 

...... 

Travis ................ 0.15 0.05 15.00 I 4.03 
Colorado .................... 0.14 200 0.30 
Riirnctt ..................... 0.05 3.40 5.30 
Farette ............... / I / /  n.w o .. 19 0.50 0.09 

................... Alicr 
Alvin .................. 
Anglcton .................... 
Aiistwell ............... 
Hrerille ................ 
Cnrpns ChrLsti .......... 
Usnerang .............. 
Edna ................... 
Falfiirrinx .............. 

Llano ............................. 0.14 1.65 

Gillesph .................... 0.02 1.24 0.24 
Whartun 0.92 3.85 0 . 06 
Bwtrop ............... 0.58 0.28 1.16 1.36 

Biimett ............... i T . I 0.57 I 5; 1.00 

.............. 

............. ..... Jim Wells I 
Bmzoria ............... 2.00 

do ................. ! 0.49 
Refugio ............. .., 0.90 
Bee ................... : 0.28 
Noeces ................ / 0.42 
Wharton .................. 
Jarkm ............... i 0 . 4 1  
Brooks .......... ......I 0.08 

T . 
T . ...... 

...... ...... ...... 
0.01 ...... ...... 

19.15 
2.44 
b75 
1 .IO 
1.79 

17.07 
1.61 
4 .El am 

............. 

107 
10.84 
1.88 
20d 
a48 
P71 
4.45 

1.07 
1.11 
18 
La 
1;16 
3 . 8  
3.07 
1.34 

Lao 

I I 1  I _  


